Automatic Multi-organ Segmentation in Dual Energy CT (DECT) with Dedicated 3D Fully Convolutional DECT Networks.
Dual-energy computed tomography (DECT) has shown great potential in many clinical applications. By incorporating the information from two different energy spectra, DECT provides higher contrast and reveals more material differences of tissues compared to conventional single energy CT (SECT). Recent researches show that automatic multi-organ segmentation of DECT data can improve DECT clinical applications. However, most segmentation methods are designed for SECT, while DECT has been significantly less in research. Therefore, a novel approach is required that is able to take full advantage of the extra information provided by DECT. In the scope of this work, we proposed four 3D fully convolutional neural network algorithms for the automatic segmentation of DECT data. We incorporated the extra energy information differently and embedded the merge of information in each of the network architectures. Quantitative evaluation using 45 thorax/abdomen DECT datasets acquired with aclinical dual-source CT system was investigated. The segmentation of six thoracic and abdominal organs (left and right lungs, liver, spleen, and left and right kidneys) were evaluated using a 5-fold cross-validation strategy. In all of the tests, we achieved the best average Dice coefficients of 98 %for the right lung, 98 % for the left lung, 96 % for the liver, 92 % for the spleen, 95 % for the right kidney, 93 % for the left kidney, respectively. The network architectures exploiting dual energy spectra outperform deep learning for SECT. The results of the cross-validation show that our methods are feasible and promising. Successful tests on special clinical cases reveal that our methods have high adaptability in the practical application.